Binding affinity of tea catechins for HSA: characterization by high-performance affinity chromatography with immobilized albumin column.
Catechins are the major polyphenols in green tea leaves. Recent studies have suggested that the catechins form complexes with HSA for transport in human blood, and their binding affinity for albumin is believed to modulate their bioavailability. In this study, the binding affinities of catechins and their analogs were evaluated and the relationship between the chemical structure of each catechin and its binding property were investigated. Comparing these catechins by HPLC analysis with the HSA column, we showed that galloylated catechins have higher binding affinities with HSA than non-galloylated catechins. In addition, pyrogallol-type catechins have a high affinity compared to catechol-type catechins. Furthermore, the binding affinity of the catechin with 2,3-trans structure was higher than those of the catechin with 2,3-cis structure. The importance of the hydroxyl group on the galloyl group and B-ring was confirmed using methylated catechins. These results indicate that the most important structural element contributing to HSA binding of tea catechins is the galloyl group, followed by the number of hydroxyl groups on the B-ring and the galloyl group or the configuration at C-2. Our findings provide fundamental information on the relationship between the chemical structure of tea catechins and its biological activity.